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In accordance with Requirements set forth in Article XI.A(3) of the CRADA document, this document is the final CRADA report, including a list of Subject Inventions, to be forwarded to the Office of Science and Technical Information as part of the commitment to the public to demonstrate results of federally funded research.
CRADA Number: CRD-06-176

CRADA Title:
Frito-Lay North America/NREL CRADA Parties to the Agreement: PepsiCo (aka Frito-Lay)
Joint Work Statement Funding Table showing DOE commitment: Estimated Costs NREL Shared Resources
Year 1 $ 00.00
Year 2 $ 00.00
Year 3 $ 00.00 TOTALS $ 00.00
Abstract of CRADA work:
Frito Lay North America (FLNA) requires technical assistance for the evaluation and implementation of renewable energy and energy efficiency projects in production facilities and distribution centers across North America. Services provided by NREL do not compete with those available in the private sector, but rather provide FLNA with expertise to create opportunities for the private sector renewable/efficiency industries and to inform FLNA decision making regarding cost-effective projects. Services include: identifying the most cost-effective project locations based on renewable energy resource data, utility data, incentives and other parameters affecting projects; assistance with feasibility studies; procurement specifications; design reviews; and other services to support FNLA in improving resource efficiency at facilities. This Cooperative Research and Development Agreement (CRADA) establishes the terms and conditions under which FLNA may access capabilities unique to the laboratory and required by FLNA. Each subsequent task issued under this umbrella agreement would include a scope-of-work, budget, schedule, and provisions for intellectual property specific to that task. 1000000 1200000 P l a n t # 1 B a s e c a s e P l a n t # 1 R E C a s e P l a n t # 2 B a s e c a s e P l a n t # 2 R E C a s e P l a n t # 3 B a s e c a s e P l a n t # 3 R E C a s e P l a n t # 4 B a s e C a s e P l a n t # 4 R E C a s e P l a n t $ 5 B a s e c a s e P l a n t # 5 R E C a s e P l a n t # 6 B a s e c a s e P l a n t # 6 R E C a s e P l a n t # 7 B a s e c a s e P l a n t # 7 R E C a s e Annual Energy (Mbtu)
2) Feasibility and Procurement Specs for Modesto Solar Thermal
Frito Lay decided to pursue one of the projects identified in the 
3) REO Net Zero Planning for seven plants
This report describes the results of an analysis to determine the combination of renewable energy technologies that minimizes the life cycle cost of providing 100% of Frito Lay North America (FLNA) manufacturing plants' energy on an annual basis. The technologies considered include photovoltaics, wind, solar thermal, solar ventilation air preheating, biomass thermal, biomass electric, and daylighting. The FLNA plants considered in the study include: Casa Grande Plant, AZ; Frankfort Core Plant, IN; Jonesboro Plant, AR; Kern Plant, CA; Modesto Plant, CA; Perry Plant, GA; and Topeka Plant, KS. Results indicate that biomass, solar ventilation air preheating, and daylighting are part of the least-cost mix at all plants, while photovoltaics, wind, and solar thermal depend on local resources and incentives. The basecase of continuing to purchase electricity, gas, and coal has zero initial cost but high annual cost, while the Net Zero case has high initial cost but low annual cost. Over a 25-year analysis period, the life cycle cost of the two alternatives is very similar, but the Net Zero case has a slightly higher life cycle cost in all seven plants considered, ranging from 3% higher for Jonesboro, AR, to 19% higher for Frankfort, IN. The figure below illustrates how the use of electricity, gas, and coal would be replaced by renewable energy sources in a Net Zero Plant. This report is available at no cost from the National Renewable Energy Laboratory (NREL) at www.nrel.gov/publications.
4) Detailed biomass assessment and Net Zero Charrette for Casa Grande, AZ Plant
In further support of the net zero plant project in Casa Grande, Arizona, NREL provided consultation on biomass resources and conversion technologies for converting local agricultural residue (pecan hulls) into energy for steam and electricity. The following figure shows NREL GIS information regarding the locations of pecan hulls in the area of the plant.
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5) Performance Evaluation of Installed Modesto Solar Thermal Project.
This report describes results of field monitoring and simulation provided by the National Renewable Energy Laboratory in support of a 54,000 sf solar thermal plant at Frito Lay facility Modesto, CA, under Cooperative Research and Development Agreement 06-176. The following table presents the results of simulation and field measurements of peak solar field performance. While less than the peak delivery of the Design Case (9.6 million Btu/hour), the measured (extrapolated from measurement) peak delivery after cleaning and alignment of 8.1 million Btu/hour is within the range of performance promised by the supplier (8 million Btu/hour).
Peak Performance of Solar Collector Field
Fit Label
Reference Conditions: Annual Energy Delivery is expected to be less than the design case value of 13.7 billion Btu/year because of several items listed in the table below. A thermodynamic model of the system (hourly simulation) was used to model the effects of each of these differences from the design case. Based on the current configuration, annual energy delivery may be estimated at 9.85 billion Btu/year after cleaning and alignment.
